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In the U.S., vehicle crashes are the leading cause of death for those aged 3 to 33 years, with 43,005 (118 per day) Americans killed in 2002 (the most recent year for which data are available; National Highway Traffic Safety Administration). Worldwide, vehicle accidents result in 1.2 million deaths per year, behind only childhood infections and AIDS as a cause of death among people aged 5 to 30 years (Krug, 2003) . The use of safety belts by drivers and front-seat passengers reduces fatalities by 45% for those in cars and by 60% for those in light trucks (Kahane, 2000) . Simply being in a moving automobile is a dangerous proposition, but there are many things that drivers do (or do not do) that increase the risk of injury or death.
The use of seat belts can significantly reduce the risk of automobile injuries and fatalities.
Prompted by the injury-reduction and lifesaving effects of seat belt use, legislators mandated the inclusion of seat belts in all U.S. automobiles sold since 1968 (Stowell & Bryant, 1978) . The challenge for public health officials has been getting Americans to use the seat belts that are now available in virtually every vehicle on the road (Geller, Casali, & Johnson, 1980) . This problem is compounded by selective recruitment, such that the riskiest drivers are also those least likely to wear seat belts (Evans, 1996; Van Houten & Malenfant, 1988) . Most automobile industry attempts to prompt seat belt use have relied on negative reinforcement. For example, lights, bells, and buzzers sound until the seat belt is fastened. Research has shown that many drivers simply disable the systems (Geller et al., 1980) , but these negative reinforcement approaches have remained in use by the automobile industry. Punitive measures, such as fines, are in effect in every state. Geller et al. (1980) first identified seat belt use as an important dependent variable in applied behavior analysis. They found that 62% of available seat belt interlocks or unlimited buzzer systems had been disabled, but that all drivers with working systems wore seat belts. Geller et al. recommended avoiding the pitfalls of punishment and negative reinforcement by instead focusing on positively reinforcing seat belt use.
Consistent with this suggestion, seat belt use has been addressed with informational campaigns that manipulate antecedent variables by providing performance feedback and often include some type of active enforcement (Hagenzieker, 1991; Williams, Wells, McCartt, & Preusser, 2000) . For example, Wells, Malenfant, Williams, and Van Houten (2000) posted feedback signs at mall and shopping center exits displaying rates pf seat belt use by patrons, distributed posters and flyers providing information about the benefits of the ''click it or ticket'' program, and urged patrons to use their seat belts. This procedure resulted in a 10% increase in seat belt use among drivers and passengers (see also Malenfant, Wells, Van Houten, & Williams, 1996; Pastò & Baker, 2001) . Several researchers also have introduced ''promise'' cards in which drivers agree to wear belts in the future (Clark et al., 1999; Geller & Lehman, 1991; Ludwig & Geller, 1991) . Such feedback procedures have increased seat belt use by 2% to 20%.
A more effective procedure for increasing seat belt use has focused on both active and passive prompting of drivers' behavior (Geller, Bruff, & Nimmer, 1985) . Passive prompts are posted on an inanimate object and remain there for the duration, whereas active prompts include human facilitation of the prompt. In general, prompting procedures typically suggest that the driver ''buckle up'' and have increased seat belt use from 12% to 35%. Geller et al. used a frontseat passenger presenting a textual prompt to occupants of adjacent vehicles while both were stopped at traffic lights. The sign read ''Please Buckle Up-I Care'' and was flipped over to present ''Thank You'' when drivers complied. Thyer, Geller, Williams, and Purcell (1987) used the same prompt, but included students standing outside a university parking lot to prompt drivers. Active prompts also have been used to increase compliance with stop signs (Austin, Hackett, Gravina, & Lebbon, 2006; Van Houten & Retting, 2001) .
Subsequent research removed the human component and simply placed stationary signs outside parking lots (Berry, Geller, Calef, & Calef, 1992) or provided a stationary textual prompt (''Buckle Up, Avoid Hospitals'') in a retirement community (Cox, Cox, & Cox, 2000) . Others have removed the textual prompt altogether and provided a vocal prompt delivered by grocery clerks (''Have a nice day, and remember to wear your safety belt for a safe ride home'') to increase seat belt use (Austin, Alvero, & Olson, 1998; Engerman, Austin, & Bailey, 1997) .
Cell phone use is a comparatively recent phenomenon that also affects automobile safety. At present, about 50% of Americans use a cell phone, and about 85% of those use one while driving (Insurance Information Institute, 2004) . In addition to taking their eyes of the road while dialing, drivers can become so engrossed in conversation that their ability to concentrate on driving is severely impaired. Currently, about 6% of automobile accidents are caused by cell phone use (Lissy, Cohen, Park, & Graham, 2000) .
Automobile safety data on cell phone use is limited but suggests an overlooked problem. A driver's use of a cell phone up to 10 min before a crash is associated with a fourfold increased likelihood of crashing, and risk is raised irrespective of whether a hands-free device is used (McEvoy et al., 2005) . Impairment has been found to be at about the same level as someone driving with a 0.08 blood alcohol level (Redelmeier & Tibshirani, 1997) . Compared to drivers who do not use cell phones, drivers talking on cell phones miss twice as many traffic signals, are more likely to swerve into the next lane (46%), tailgate (23%), have close calls (18%), and run red lights (10%) (Wilson, Fang, & Wiggins, 2003) . The use of a hands-free phone results in an equal level of distraction, but the radio, passenger conversation, and books on tape do not interfere with driving to the same extent (Strayer, Drews, & Johnston, 2003; Strayer & Johnston, 2001) .
Punitive consequences have been put in place in many countries. Drivers caught using a cell phone in England, Wales, or Scotland are fined £30, and drivers in New York, New Jersey, and Washington D.C. are being fined as well (although hands-free phones remain legal). In 2005, Colorado, Delaware, Maryland, and Tennessee banned cell phone use by young drivers (Copeland, 2005) . Resistance from the cell phone industry and the difficulty of banning all driver distractions (eating, applying make-up, reading, etc.) make further punitive measures less desirable.
The current study attempted to increase seat belt use and decrease cell phone use while driving. The method was modeled after Thyer, Geller, Williams, and Purcell's (1987) intervention to increase seat belt use by drivers exiting a university parking lot. Our literature review found no attempts to alter cell phone use in automobiles, but it seemed feasible to decrease cell phone use while driving by using a procedure that has increased seat belt use in previous studies.
METHOD

Setting and Participants
The current study was conducted at a fourway intersection at a medium-sized state university located in the southeastern United States. The focus of the intervention was on a two-lane road exiting a large parking lot used by faculty, staff, and students (Figure 1) . Approximately 110 vehicles, on average, exited the parking lot per hour during data-collection sessions over the course of the study. One student delivered the treatments, and two students collected independent observations of the target behaviors during all sessions. Students stood on the passenger side (as indicated in Figure 1 by the figure holding a clipboard) . During the second season of the study, two additional observers were stationed about one block away (secondary setting) from the primary setting, so that they could observe the subsequent behaviors of left-turners from the primary location.
Materials
The materials used in this study included a data-collection sheet (available from the first author), two walkie-talkies, and a two-sided poster that served as both a prompt and a potential conditioned reinforcer. The poster was white posterboard (51 cm by 61 cm) with black lettering about 7.6 cm in height. During the first intervention (prompting sign for cell phone use), one side of the poster read ''Please Hang Up-I Care'' and the other side read ''Thank You.'' During the second intervention (prompting sign for seat belt use), the poster read ''Please Buckle Up-I Care'' and ''Thank You.''
Procedure
The two treatments were delivered using a multiple baseline across behaviors (with reversal) design. The entire study took place over 2 years, with the interventions occurring each spring and lasting for 6 to 7 weeks.
Observer pairs in the primary setting recorded seat belt and cell phone use of drivers exiting the parking lot. If the driver had a cell phone in either hand, that qualified as engaging in the target behavior. Observers also recorded whether the driver buckled up or hung up in response to the prompt (defined as completing the behavior any time between when the driver approached the observers and passed through the intersection). The sessions were conducted every weekday from 11:00 a.m. until 12:00 p.m. Interobserver agreement was calculated by dividing the number of agreements by the number of agreements plus disagreements and multiplying by 100%. Interobserver agreement was assessed on 100% of sessions and was consistently over 95%.
During the interventions, a student displayed the poster to drivers exiting the parking lot. The prompt was held at chest height (120 cm to 155 cm above the ground) for the duration of the driver's presence. The distance between the prompting sign and the automobile ranged from 1 to 3 m, depending on which lane the vehicle was in. All drivers were prompted with the ''Please …'' side, and drivers who complied were then shown the ''Thank You'' side of the poster for approximately 10 s.
During the second season of the study, observers in a secondary location observed specific vehicles as instructed by the observers in the first setting. Their task was to observe whether the driver in a targeted vehicle was wearing a seat belt or using a cell phone. Communication was accomplished using a pair of walkie-talkies. These observers sat on a wall (1.3 m high) 3 m from the roadway facing each other to give the appearance of engaging in conversation. Interobserver agreement also was assessed on 100% of these sessions and was consistently over 95%.
When a driver was observed buckling up or hanging up in response to the prompt in the first setting, the observers waited until the car turned left and then communicated the color and type of vehicle to the observers in the second setting. This occurred only during the second season of the study and only for drivers turning left. Left-turners were chosen because most (M 5 64%) vehicles turned left, and limits on student resources did not allow observers in all three possible directions.
RESULTS AND DISCUSSION
The proportion of drivers who engaged in prompted behaviors is shown in Figure 2 . The proportion of drivers observed hanging up a cell phone or buckling their seat belt is separate from those drivers observed using a cell phone or wearing a seat belt.
During the first baseline, the percentage of seat belt use averaged about 44% and cell phone use averaged 6%. During prompting for cell phone use, use remained about the same, but the proportion of drivers hanging up their cell phones when prompted to do so increased. Seat belt use during this phase rose as well and averaged 56%. The presence of the prompter and observers implied monitoring, and because nonuse of a seat belt is an unlawful behavior, drivers may have buckled up to avoid a presumed aversive consequence. During prompting for seat belt use, cell phone use averaged about 7%, and hang-ups dropped to zero. Seat belt use averaged 78% during this phase. Two weeks after the last data point of prompting for seat belt use, a 1-week reversal was conducted. Seat belt use dropped to an average of 64%, and cell phone use remained about the same. Open circles: proportion of drivers using a cell phone upon approaching the observers (top) and proportion of drivers wearing a seat belt (bottom). Closed circles: proportion of drivers hanging up upon approaching the observers (top) and proportion who fastened their seat belts (bottom). Open circles represent a change in behavior over time, and closed circles represent an immediate response to the displayed prompt.
The results for the second season of the study closely resembled those of the first season, except that the proportion of cell phone users who hung up after being prompted to do so increased over the first season's proportion. Also, the observers in the second setting collected data on the proportion of drivers using cell phones and seat belts after hanging up or buckling up in the first setting. The percentage of drivers using cell phones one block after hanging up averaged 36%, whereas the percentage of drivers who buckled their seat belts following the prompt and then unbuckled one block away was zero.
The data shown in Figure 2 indicate that cell phone use was relatively low. The inclusion of data on drivers who hung up in response to the prompt shows an average rate of compliance of 28% during the first season and 33% during the second season. At no other time did drivers hang up when they approached the prompt. These rates approximate what previous researchers have found when using similar interventions for other driving behaviors. Further, when comparing baseline to prompting for seat belts during the first season, there was a 34% increase in seat belt use. During the second season compliance was 25%. Figure 3 shows the proportion of drivers using seat belts and cell phones, both before the intervention began and after it concluded, during both seasons of the study. During Season 1, cell phone use declined 9% from its initial rate, and during Season 2 it declined 3%. Seat belt use increased 46% in the first season and 13% in the second season.
With respect to seat belt use, the effect of prompting seemed to carry over into Season 2. Seat belt use during baseline was over 40% and increased to over 60% at the end of Season 1. Baseline percentages during Season 2 were higher, suggesting possible carryover from Season 1. Although the baseline proportion of seat belt use was higher in Season 2, the intervention resulted in about the same effect as Season 1. Some drivers, for whatever reason, may be more resistant to using seat belts. The ceiling effect seen in Figure 3 suggests that active prompting did not reach these drivers.
GENERAL DISCUSSION
Overall, the findings of the present study support the use of an active prompting intervention to increase drivers' seat belt use and decrease cell phone use. Seat belt use increased markedly from baseline, with about a third of unbuckled drivers buckling up when prompted across the 2 years of the study. Similar success was shown for a condition that prompted drivers to hang up cell phones. Postprompting observations suggested that behavior change was highly durable for seat belt use, with no drivers unbuckling a block away from the initial prompting site. Conversely, about a third of drivers had reengaged in cell phone use within a block of the initial prompt and hang-up compliance, suggesting differential effectiveness of the intervention across behaviors.
The current study used two procedural innovations. First, data were collected on compliance with the textual prompts. This allowed for differentiation between behaviors that were immediate responses to the prompt and acquisition of safe behaviors over time. The percentage of drivers buckling up or hanging up shows responding to the prompts, whereas the percentage of drivers engaging in the target behaviors shows acquisition. Behavior change was more obvious in the case of seat belts, for which both immediate responses and acquisition over time seemed to occur. Cell phone use, on the other hand, appeared to be sensitive to the prompts, but the percentage of users did not decline. This may have been a result of more drivers acquiring cell phones, although there is no way to substantiate this possibility.
An additional innovation, the use of observers in the second postprompt setting, occurred during Season 2. This procedure allowed analysis of the longer term effects of the intervention. Although initial compliance rates with the ''hang up'' prompts were promising, it seemed likely that drivers might have put the other party on hold and then resumed their conversation momentarily. Direct observation indicated that about a third of drivers did so one block later. Conversely, no drivers were observed to remove their seat belts after buckling up.
There are several issues pertaining to the current study that should be addressed. First, the rate of cell phone use during the study was relatively low (6% initially). Currently, it is estimated that about 10% of drivers on the road at any one time are using some type of phone (Glassbrenner, 2005) . Future work in more urban environments is needed to further evaluate the procedure while minimizing this floor effect.
A second issue relates to the nature of the two behaviors (cell phone and seat belt use). It is legal to talk on a cell phone while driving in the state in which the study was conducted, but it is not legal to drive without a seat belt. It also is reasonable to assume that drivers have had considerably more practice buckling up and have received more education with respect to the safety benefits of seat belts.
Finally, the present procedure may increase the risk to drivers in another way. When prompted to buckle up or hang up, drivers frequently began to fumble around for their seat belts or attempted to hang up their cell phones. These are risky behaviors that could lead to accidents. Fortunately, driving speed when leaving a parking lot and negotiating a fourway intersection tends to be relatively slow, but the risk is real.
Anecdotal evidence suggests that the social validity of these interventions was high. Many drivers gave a ''thumbs up'' or a polite wave and smile, usually in response to the cell phone prompt. There also were many ''seat belt salutes'' (using a hand to lift the belt from the body and gesture to the observers that they are wearing their seat belts) performed by drivers as they passed the prompter. Over the course of the study approximately 6,500 vehicles were prompted, with only one rude gesture observed.
Several aspects of the current intervention make it attractive for future safety programs. The procedure is effective, easy to carry out, and very low cost when volunteers are available. Given the statistics on automobile accidents, the procedure is worth far more than it costs to implement. Students enjoyed being outside and interacting with drivers, and the drivers did not seem to mind the intrusion. In future applications, it would be easy and rewarding for various collegiate groups (teams, sororities, clubs) to perform similar active prompting interventions around campus focusing on seat belts, cell phones, stop signs, turn signals, and so on. The combined low cost, easy presentation, and high effectiveness and acceptability of the procedure suggest that it should be carried out more often and could save lives.
